Method of Managing Wafer Defects 
DESCRIPTION 



Background of Invention 

[Para 1 ] 1 . Field of the Invention 

[Para 2] The invention relates to a method of managing wafer defects, and 
more particularly, to a method of managing wafer defects using a server to 
generate corresponding drawing files according to wafer defect raw data in 
advance for decreasing terminal calculations. 

[Para 3] 2. Description of the Prior Art 

[Para 4] In the semiconductor manufacturing process, the semiconductor 
foundry performs defect inspection such as bright field or dark field defect 
inspection with wafers after a manufacturing process to improve wafer yield of 
the process. This kind of inspection is mostly performed on each chip on a 
wafer. In the inspection process, the inspection equipment takes an assigned 
position on a wafer as a standard position, and the inspection result of the 
standard position as a standard value to measure inspection results of another 
positions on the chip relative to the standard value and record them as the 
defect raw data. For integrating defect raw data corresponding to each chip on 
the same wafer, a complicated data transferring and handling process is taken. 
For example, defect raw data use the standard position of each chip as a 
standard value to record the defect distribution on other positions by the 
coordinates corresponding to the coordinates of the standard position on each 
chip. It is necessary to transfer coordinates to make the defect coordinates 
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relative to each standard position of each chip be unified into the standard 
value of the origin of the wafer in order to integrate the defect distribution of 
the whole wafer while using the whole wafer viewpoint to observe the defect 
distribution. In the same way, the defect mode data such as size and type of 
defect also should be transferred to make the defect mode data of each chip 
be unified into a given data as the standard value to integrally display each 
defect mode on a whole wafer. 

[Para 5] Semiconductor engineers are able to improve semiconductor 
equipments and wafer manufacturing steps according to the position, type, 
and size of each defect on a wafer after the defect raw data has been 
transferred integrally as mentioned before. This is the method of managing 
wafer defects. 

[Para 6] In the prior art, semiconductor engineers use respective terminals to 
store these defect raw data and use the hardware resources of the terminal to 
perform the integral data transferring mentioned before to acquire the defect 
distribution data for each wafer. However, since the resolution of the 
inspection equipment is better and wafer sizes are increasing, a great quantity 
of defect raw data is generated after defect inspection. People who specialize 
in this technology know that the hardware resources of the terminal usually is 
not abundant for storing plenty of defect raw data and integrating the data 
efficiently. Furthermore, many engineers on different terminals may need to be 
notified of the defect distribution on the same wafer. If every terminal needs to 
perform data integration by itself, it will waste the hardware resources of each 
terminal and cause bad managing efficiency. In addition, plenty of wafer defect 
distribution drawings are not able to be integrated for engineers to analyze 
and compare each wafer completely. 



Summary of Invention 
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[Para 7] The main purpose of the present invention is to provide a method of 
managing wafer defects to solve the above problem. 

[Para 8] The present invention discloses a method of managing wafer 
defects including performing a inspection step to inspect defect on each chip 
on each wafer and generate wafer defect raw data, performing a data pre- 
treatment step by a server to integrally transfer wafer defect raw data 
according to each chip on the same wafer to generate a defect distribution 
data and record the distribution position, type, and size of each defect on the 
wafer, performing a drawing pre-treatment step by the server to generate a 
corresponding drawing file according to the new defect distribution position, 
and type, and size of each defect after wafer defect distribution data being 
transferred integrally to display each distribution mode of defect on each chip 
on the wafer by a drawing screen according to a drawing file, and performing a 
network management step to transmit the drawing file to a terminal without 
receiving the wafer defect raw data at the terminal such that a terminal user is 
capable of viewing the defect distributions on each chip on the wafer by the 
drawing screen according to the drawing file. 

[Para 9] In other words, the method of managing wafer defects of the 
present invention handles defect raw data of each chip on each wafer integrally 
in advance with a sever which has abundant hardware resources, and 
generates a corresponding drawing file according to wafer defect distribution. 
The terminal managing engineer is able to use a wafer as a unit to view the 
defect distribution for each wafer integrally by storing and reading the wafer 
defect drawing file directly, which is pre-treated by the sever, from the 
terminal without performing data treatment using the terminal. Therefore, the 
present invention is capable of simplifying and reducing time for handling the 
wafer defect raw data. The managing engineer is able to view the wafer defect 
distribution efficiently by different types and sizes of defects to improve the 
yield of semiconductor process. Moreover, the method of managing wafer 
defects of the present invention is capable of displaying a plurality of wafer 
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distribution drawings simultaneously to allow managing engineers to compare 
and analyze defect distribution of each wafer according to specific wafer lot 
number or process step. 

[Para 1 0] These and other objectives of the present invention will no doubt 
become obvious to those of ordinary skill in the art after reading the following 
detailed description of the preferred embodiment that is illustrated in the 
various figures and drawings. 

Brief Description of Drawings 

[Para 1 1 ] Figure 1 is a flow chart of a method of managing wafer defects 
according to the present invention. 

[Para 1 2] Figure 2 is a schematic diagram of an analysis figure displaying 
drawing file of the drawing step in Fig.l. 

[Para 13] Figure 3 is a schematic diagram of the displaying screen of the 
drawing file in Fig. 2. 

Detailed Description 

[Para 1 4] Please refer to Fig.l . Figure 1 is a flow chart of a method of 
managing wafer defects according to the present invention including: 

[Para 1 5] Step 1 00:perform an inspection step to inspect defects on each chip 
on a wafer and generate corresponding wafer defect raw data; 

[Para 1 6] Step 1 02: perform a data pre-treatment step with a server to 
integrate the wafer defect raw data of each chip on the same wafer and 
generate wafer defect distribution data for recording distribution position, 
type, and size of defects relative to the whole wafer; 
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[Para 1 7] Step 1 04:perform a drawing pre-treatment step with the server to 
generate a corresponding drawing file according to defect distribution data of 
each wafer to display each distribution mode of defects on each wafer; and 

[Para 1 8] Step 1 06:transmit the drawing file to a terminal with a sever when 
the terminal engineer wants to view the wafer defect distribution such that 
these terminals do not need to receive the wafer defect raw data and terminal 
users are capable of viewing the defect distributions of each chip on the wafer 
according to the drawing file. 

[Para 1 9] According to the above flow, at first the present invention performs 
an inspection step (step 1 00) to inspect defects on each chip of each wafer and 
generates corresponding wafer defect raw data which records each defect 
position relative to each die. The managing engineer performs a data pre- 
treatment step (step 1 02) with a server to integrally transfer the wafer defect 
raw data according to each chip on the same wafer and generate wafer defect 
distribution data such as transferring defect positions of defect raw data on 
each chip to the position relative to the origin of the wafer and records the 
wafer defect distribution data containing the position of defects on each chip 
relative to the origin of wafer, and the type and size of each chip. Furthermore, 
the inspection step is capable of performing defect inspection in at least two 
different inspection stations in sequence to generate corresponding wafer 
defect raw data. The data pre-treatment step further includes subtracting a 
defect position corresponding to a wafer defect raw data of an assigned 
inspection station from a defect position corresponding to a wafer defect raw 
data of the prior inspection station to generate a new defect data of the 
assigned inspection station and record the data in the wafer defect distribution 
data of the wafer. 

[Para 20] The server according to the integrally transferred wafer distribution 
data performs a drawing pre-treatment step (step 1 04) to generate a 
corresponding drawing file according to a distribution position of new defects, 
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the type, and the size of each defect and the drawing file is capable of 
displaying each defect distribution mode of each chip on the wafer with the 
drawing screen. At last, a network management step (step 1 06) is performed 
to transmit drawing files to terminals, and these terminals display the defect 
distribution mode of each chip on the wafer according to the drawing file with 
their respective drawing screens for terminal users to view. In this way, the 
terminals do not need to receive wafer defect raw data. 

[Para 21 ] Please refer to Fig. 2. Fig. 2 is a schematic diagram of a wafer data 
figure 1 1 0 presented by the drawing step in Fig.l . In the present invention, the 
wafer data figure 1 1 0 displays a plurality of drawing files 1 1 4 according to a 
plurality of wafer data items 1 1 2. The wafer data items 1 1 2 include process 
time, wafer number, process step, and the wafer figure of each wafer. Each 
drawing file 1 1 4 uses a wafer figure icon 1 1 6 as a hyperlink to link with 
another displaying window to display the wafer figure of each wafer of the 
specific wafer data item 1 1 2 (drawing file of wafer defect distribution). Please 
refer to Fig. 3. Fig. 3 is a schematic diagram of the displaying screen 120 of the 
drawing file 1 1 4 in Fig. 2. Each drawing file 1 1 4 uses a hyperlink to link with 
the displaying screen 1 20 through the wafer figure icon 1 1 6. The displaying 
screen 1 20 uses a wafer figure 1 22 to present a wafer defect distribution, uses 
a statistical figure 1 24 to present wafer defect statistical data, and uses a 
wafer data 1 26 to present a wafer data item 1 1 2 corresponding to each 
drawing file 1 14. The file size of the drawing file 1 14 is smaller than the file 
size of total amount of all wafer defect raw data corresponding to a wafer. For 
example, the drawing file 1 1 4 is able to be transferred as a compressed 
drawing file, such as a JPEG, to a terminal, and the terminal is able to 
decompress the compressed drawing file to present the drawing file on the 
displaying screen 1 20 to terminal users. Moreover, the displaying screen 1 20 
is capable of displaying a plurality of wafer figures 1 22 simultaneously for 
allowing mangers to view the variation trend of each wafer defect distribution, 
and to allow managing engineers to compare and analyze each wafer defect 
distribution according to the specific wafer lot number and process step. For 
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example, if defects gather in a specific corner on different wafers of the same 
lot number, it means that process step maybe has some problems on the 
corner. In the other words, the present invention presents defect distribution 
figures of different wafers to assist managing engineers with quickly 
discovering the process possible problems in a macroscopic view. 

[Para 22] The present invention method of managing wafer defects involves 
the sever generating corresponding drawing files in advance according to 
wafer defect data for presenting this information to managing engineers, and 
therefore simplifies and reduces the amount of time necessary for handling the 
wafer defect data. The managing engineer is able to view the wafer defect 
distribution efficiently by types and sizes of different defect to improve the 
yield of the semiconductor process. Moreover, the method of managing wafer 
defects of the present invention is capable of displaying a plurality of wafer 
distribution drawings simultaneously to allow managing engineers to compare 
and analyze defect distribution of each wafer according to the specific wafer 
lot number or process step. 

[Para 23] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method may be made while 
retaining the teachings of the invention. Accordingly, the above disclosure 
should be construed as limited only by the metes and bounds of the appended 
claims. 
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